A rat model of acute lung injury induced by cardiopulmonary bypass.
Impaired lung function is still a major complication after cardiac surgery with cardiopulmonary bypass. The purpose of the present study was to develop an experimental model of acute pulmonary injury induced by cardiopulmonary bypass in Wistar rats. Cardiopulmonary bypass was performed for 60 min using a non-pulsatile roller pump and a membrane oxygenator (n = 8 for cardiopulmonary bypass group and n = 7 for control rats). We measured tracheal pressure, airflow, and lung volume changes and obtained pulmonary resistance and dynamic elastance. After the cardiopulmonary bypass, lungs were submitted to a quick-freezing protocol and morphometric analysis was performed. There was a time-dependent increase in dynamic elastance, but not pulmonary resistance, only in the rats submitted to cardiopulmonary bypass (P = 0.005). Lungs from animals submitted to cardiopulmonary bypass showed significantly more alveolar hemorrhage (P = 0.025) and edema (P = 0.021), as well as perivascular edema (P = 0.003) when compared to control rats. In our experimental model, rats submitted to cardiopulmonary bypass developed acute pulmonary changes similar to the early phase of acute pulmonary distress syndrome. Cardiopulmonary bypass resulted in an increase in pulmonary elastance without changes in resistance. This experimental model is suitable for studies concerning the mechanisms of acute lung injury induced by cardiopulmonary bypass.